Allergic airway inflammation in mice deficient for the antigen-processing protease cathepsin E.
Allergic asthma is a Th2-type chronic inflammatory disease of the lung. It is characterized by infiltration of eosinophils, neutrophils, mast cells and T lymphocytes into the airways. Th2 cytokines like interleukin (IL)-4, IL-5 and chemokines like eotaxin are increased in the asthmatic response. The processing and presentation of exogenous antigens is important in the sensitization to an allergen. Cathepsin E (Ctse) is an intracellular aspartic endoprotease which is expressed in immune cells like dendritic cells (DCs). It was found to play an essential role in the processing and presentation of ovalbumin (OVA). The aim of the present study was to investigate the inhibition of Ctse in two different experimental models of allergic airway inflammation. Ctse wild-type (Ctse(+/+)) and Ctse-deficient (Ctse(-/-)) bone marrow-derived DCs (BMDCs) were pulsed with OVA/OVA peptide and cocultured with OVA transgenic T II (OT II) cells whose proliferation was subsequently analyzed. Two different in vivo asthma models with Ctse(+/+) and Ctse(-/-) mice were performed: an acute OVA-induced and a subchronic Phleum pratense-induced airway inflammation. Proliferation of OT II cells was decreased when cocultured with BMDCs of Ctse(-/-) mice as compared to cells cocultured with BMDCs of Ctse(+/+) mice. In vivo, Ctse deficiency led to reduced lymphocyte influx after allergen sensitization and challenge in both investigated airway inflammation models, compared to their control groups. Ctse deficiency leads to a reduced antigen presentation in vitro. This is followed by a distinct effect on lymphocyte influx in states of allergic airway inflammation in vivo.